Hormonal regulation of P450scc (20,22-desmolase) and P450c17 (17 alpha-hydroxylase/17,20-lyase) in cultured human granulosa cells.
Conversion of cholesterol to pregnenolone in man is mediated by a single enzyme, P450scc. To study possible regulation of the single P450scc gene in ovarian steroid synthesis, we incubated human granulosa cells with potential hormonal stimulators, measured P450scc mRNA accumulation by hybridization to 32P-labeled human P450scc cDNA, and compared the results to secretion of progesterone into the culture medium. Primary cultures of human granulosa cells were optimally responsive after 8-14 days of culture. Incubation with hCG (1.0-100 ng/ml), FSH (1.0-50 ng/ml), and (Bu)2cAMP (0.02-2.0 mM) increased P450scc mRNA accumulation and progesterone secretion in dose-dependent fashions. Maximal stimulation increased P450scc mRNA accumulation and progesterone secretion to 490% and 240% of control values, respectively, with hCG, to 166% and 168% with FSH, and to 495% and 380% with (Bu)2cAMP. PRL (to 100 ng/ml), ACTH (10(-6) M), and butyric acid (2 mM) had no significant effect on progesterone secretion or P450scc mRNA accumulation. These data indicate gonadotropin-specific stimulation of cAMP-mediated regulation of P450scc mRNA accumulation in human granulosa cells, presumably mediated by increased P450scc gene transcription. Ovarian estrogen synthesis may require both thecal and granulosa cells, although this two-cell theory of estrogen synthesis is unproven in man. To examine this theory, we probed the same blots used in the experiments described above with 32P-labeled human P450c17 cDNA (P450c17 is the single enzyme mediating both 17 alpha-hydroxylase and 17,20-lyase activities). Only miniscule amounts of P450c17 mRNA were found in the human granulosa cells, and the amounts did not increase in response to any of the above stimuli. These data strongly support the two-cell theory of human ovarian estrogen synthesis.